Aftinity-chromatographic purification of the folate-binding protein from whey of cow's milk results in the removal of a heat-resistant cofactor that is important in high-affinity folate binding (Biochim. Biophys. Acta 579: 479, 1979). Thus a shift from negative to positive cooperativity occurred in the presence of cofactor (Biochim. Biophys. Acta 579:479,1979). We demonstrate the presence of a similar cofactor in sera from men, pregnant women, and umbilical cords. Even highly diluted (10 000-fold) serum samples were active, and the cofactor was also present in erythrocyte hemolysates (10 000-fold diluted). The identity of the cofactor, which may act as an overall modulator of high-affinity folate binding, is still obscure.
High-affinity folate-binding proteins are found in milk,
serum, leukocytes,
and various tissues(1, 2). The biological function of these binders is obscure, but they may serve as transport or storage proteins for folates (1). The folate binders seem to be immunologically rebated and to share several important characteristics (1). These are: (a) a relative molecular mass of 30 000-40 000, (b) a weak affinity to anion-exchange resins on columns at pH 6 (p1 values for these proteins are accordingly within the range pH 7-9), (c) affinity constants for folate binding of 10"10' molfL, (d) a slow dissociation of folate from the binder at pH > 3.5, and (e) substrate specificity, i.e., competition of folate analogs for binding (1, 2). The folate binder isolated from whey of cow's milk by means of anion-exchange chromatography can be further purified by affinitychromatography on a gel matrix of folate-or methotrexate-coupbed Sepharose (3) (4) (5) (6) . However, as recently shown by us this results in a change of basic binding properties (6) . That is, there was a shift from positive to negative cooperativityin diluted solutions of the binding protein because material removed during the affinity-chromatographic purification process contained a principle (cofactor) of great importance for folate binding. Studies dealing with the identity of the cofactor are now in progress in our laboratory. The rather widespread occurrence of high-affinity folate binders (1) makes it difficult to believe that the presence of cofactor should be confined to milk. The purpose of the present study was thus to test the hypothesis that cofactor is present in other biological materials, such as serum. 
Materials and Methods

Results and Discussion
Binding of folate to high-affmity binder isolated from whey was studied in the absence (control) or presence of serum from men. In a Scatchard analysis of the data (Figure 1) 
Addition of serum
The present study shows that serum and erythrocytes contain large amounts of a cofactor that apparently behaves similarly to the one in milk. The cofactor modulates interaction between fobate and binding sites on the high-affinity binder in milk. Hence, we speculate that the cofactor, being so widespread, may act as an overall modulator of high-affinity 11 0.57 (0.03)c folate binding.
From men
From pregnant women indicated by a downward concavity of the Scatchard plot, when the folate binder solution had been enriched with 100-fold diluted serum ( Figure 1 ). Similar results were obtained after the binder solution was enriched with 100-fold diluted umbilical cord serum or serum from pregnant women.
Binding parameters
from the latter experiments and those illustrated in Figure 1 are summarized in Table 1 . The Hill coefficient in control experiments is significantly lower than 1.00, indicative of negative cooperativity. In contrast, Hill coefficients in the presence of serum are significantly higher than 1.00, indicating positive cooperativity (Table 1) . Other experiments showed that serum dilutedmore than 10 000-fold had no effect on folate binding, but the cofactor-activity was preserved even after boiling of serum for 2 h. Furthermore, 10 000-fold-diluted erythrocyte hemolysates affected folate binding the same way as did serum.
